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INTRODUCTION
The liver is the largest organ of the body, contributing about 2% of the total body weight in the average human. It is connected with most of the physiological processes, which include growth, immunity, nutrition, energy metabolism and reproduction. Synthesis and excretion of bile, albumin, prothrombin and the production of the compliments which are the major effectors of the humoral branch of the immune system, occur mainly in the liver [1] . According to the WHO fact sheets on hepatitis, 60,000 persons die of the acute and chronic hepatitis B annually, and more than 170 million people have long-term liver infections with hepatitis C virus. Herbal medicine has become more and more accepted and their usage is prevalent. Legal regulations and pharmacovigilance concerning herbal products are still lacking evidence to substantiate their effective usage in liver diseases. Nonetheless, some herbs have shown promising results.
The presented study provides a general understanding of the actions of herbal medicines, and hence a background for understanding questions of safety and side-effects, especially regarding to their presumed beneficial effect.
A HISTORY OF HERBS AND HOW THEY HAVE INCREASED IN POPULARITY
Herbal drugs have been used in the treatment of liver diseases since ancient times, developed in Eastern medicine and has a time-honored history. In written records, the study of herbs date back over 5,000 years -ancient Chinese and Egyptian papyrus writings describe medicinal uses for plants as early as 3,000 BC [2] . Natives in different continents had used herbs in their medicinal practices, while some cultures developed their own herbal medical systems, such as Ayurveda, Islamic Medicine and Traditional Chinese Medicine.
Researchers have identified that people in different countries tended to use the identical or comparable herbs for the purpose of prevention, diagnosis, improvement or treatment of physical and mental illness. It is estimated that three-quarters of the world population rely on herbal and traditional medicine as a basis for primary health care [3] . Herbal medicine is used to treat many conditions, such as asthma, eczema, premenstrual syndrome, rheumatoid arthritis, migraine, menopausal symptoms, chronic fatigue, Irritable Bowel Syndrome, and cancer, among others [4] . Herbs are becoming more main stream as advances in scientific research show the importance of herbal medicinal practices in the diagnosis, treatment and prevention of disease. In spite of the development in the current medical field, research professionals are paying more attention to conventional phytomedicine.
MAJOR LIVER DISEASES
Drug-induced hepatitis. Drugs are known to be a major cause of liver injury. More than 900 drugs, toxins, and herbs have been reported to cause liver injury, and drugs account for 20-40% of all instances of fulminant hepatic failure [5] . Drug-induced hepatitis is inflammation caused by certain prescription drugs, including herbal drugs. Drug toxicity can be classified into 2 categories: 1) drugs that affect the liver directly, which are dose dependent, 2) drugs that mediate an immune reaction. The pathophysiologic mechanisms of hepatotoxicity are still being explored and include both hepatocellular and extracellular mechanisms, such as disruption of the hepatocyte due to binding of the drug to intracellular proteins, disruption of the transport proteins, catalytic T-cell activation by covalent binding of a drug to the P-450 enzyme that acts as an immunogen, apoptosis of hepatocytes, mitochondrial disruption, bile duct injury due to toxic metabolites excreted in the bile duct [6] .
Alcohol-induced hepatitis. This is an inflammation of the liver caused by excessive alcohol consumption over a long period of time. Alcohol remains one of the major causes of liver disease in the world, and in the United States alone, alcoholic liver disease affects more than 2 million people, approximately 1% of the population [7] . Factors such as environmental, nutritional, familial and genetic factors, metabolic, and immunologic factors play a major role in alcohol-induced hepatitis. The metabolic product of alcohol, acetaldehyde, is a potent toxic metabolite which can directly injure the hepatocytes [8] . There have been studies suggesting that there can be an immunological reaction to acetaldehydemodified cytoskeletal proteins that induces IgA antibodies and many pro-apoptotic cytokines [9] .
Non-alcoholic steatohepatitis (NASH). This is a condition similar to alcohol-induced hepatitis that occurs in people who are non-alcoholics. The prevalence of NASH is rising rapidly because of the persistent increase in obesity and type 2 diabetes. Although the mechanism is complex and incompletely understood, a 2-hit hypothesis has been proposed: 1) involves an imbalance of fatty acid metabolism that leads to hepatic triglyceride accumulation (steatosis) [10] ; 2) may be oxidative or metabolic stress and dysregulated cytokine production resulting from efforts to compensate for altered lipid homeostasis, leading to subsequent inflammation and fibrosis [11] .
Viral hepatitis. Viral hepatitis has emerged as a major public health problem worldwide affecting several hundred million people, and is a cause of considerable morbidity and mortality in the human population [12] . Viral hepatitis is known to be caused by hepatitis viruses A, B, D, E. In addition to these, other viruses also cause liver inflammation, such as Herpes simplex, Cytomegalovirus, Epstein-Barr virus, or Yellow fever. Patients who are chronically infected may go on to develop cirrhosis and hepatocellular carcinoma (HCC) [13] . The presence of a virus in the hepatocytes causes the immune cells to attack the liver, thereby causing the inflammatory process. Although the diagnosis of the above-mentioned major liver diseases can be made with adequate history taking, physical examination and laboratory examinations, the treatment modalities have been unsuccessful even in this modern technologically-advanced era. This lack of modern medical treatments and the rising number of patients with liver diseases directs the attention of the scientific community, doctors and patients, towards Chinese herbal medicine, Ayurveda medicine, and other popular alternative medical therapies.
POPULAR HERBAL REMEDIES FOR LIVER DISEASES
The inadequacy of the herbs used in curing liver diseases and the variety of liver dysfunctions caused by allopathic drugs is found to be significant. Therefore, there is growing focus to follow systematic research methodology and to evaluate the scientific basis for the traditional herbal medicines that are claimed to possess hepatoprotective activities [14] . The above-mentioned major liver diseases are treated with many herbal drugs (Tab. 1). The presented study discusses the major herbal drugs that have contributed the most in the protection of liver diseases.
Silymarin.
A herb containing four flavonolignan isomeric components (silybin, isosilybin, silychristin, and silydianin), obtained from the herbal plant, 'milk thistle' (Silybum marianum). The active ingredients of the plant are obtained from the dried seeds; Silymarin is one of the herbal medicines that have been extensively studied, both clinically and chemically, for the treatment of major liver diseases. Silybin, which is the most active compound of Silymarin, is the major contributor of the hepato-protectiveness of the medicine. Silymarin is a drug which is taken per os and is mainly excreted through bile as conjugates. It is considered to be antioxidative, anti-lipid peroxidative, antifibrotic, antiinflammatory, membrane stabilizing, immunomodulatory and liver regenerating mechanisms [15] . It has been claimed that silymarin has clinical applications in the treatment of toxic hepatitis, fatty liver, cirrhosis, ischaemic injury, radiation toxicity and viral hepatitis as a result of its antioxidative, anti-lipid-peroxidative, antifibrotic, anti-inflammatory, immunomodulating, and even liver regenerating effects [16] . Though silymarin does not have antiviral properties against hepatitis viruses, it promotes protein synthesis, helps in regenerating liver tissue, controls inflammation, enhances glucuronidation and protects against glutathione depletion [17] .
In liver diseases caused by oxidative stress (alcoholic and non-alcoholic fatty liver and steatohepatitis, drugand chemically-induced hepatic toxicity), the antioxidant medicine Silymarin is the primary therapeutic modality of choice [18] . Numerous reports have noted the benefits of Silymarin, not only as a treatment for chronic liver diseases, but also in viral-induced chronic hepatitis and primary liver cancer. Several studies have identified that continuous usage of Silymarin has significantly proved to increase the survival time of patients with alcohol-induced liver cirrhosis.
Silymarin is marketed as capsules or tablets containing ethanol extracted Silymarin in amounts of 250-750 mg, and purported to be beneficial for liver diseases. The daily dosage varies but it is typically taken 2-3 times daily. Intravenous preparations of purified Silybinin are approved in Europe for therapy of Amanita phalloides mushroom poisoning. Silymarin can trigger side-effects and can interact with other herbs, supplements, or medications [19] . Clinical research has proved that herbs and dietary supplements can trigger side-effects and can also result in interaction with other herbs, dietary supplements, or medications. For these reasons, herbs should be taken with great care and always under the supervision of a health care provider. Analysis of the safety data available on silymarin confirms a very good safety profile [20] . The most commonly noted adverse effects were gastrointestinal disturbances, nausea, irregular stool, and allergic skin rashes. Milk thistle is not considered safe to be used by pregnant or breastfeeding women.
Live-52. An Ayurvedic supplement, recognized and registered in more than 45 countries, and a well-known herb prescribed by many physicians worldwide. Introduced in 1955, Liv-52 has been studied vigorously since then for the treatment of liver diseases such as hepatitis, alcohol liver disease, pre-cirrhotic and early cirrhosis conditions, elevated liver enzymes, fatty liver conditions, protein energy malnutrition, and radiation or chemotherapy-induced liver damage [21] .
Liv-52 is available as tablets and syrup containing the following herbs: Capparis spinosa, Cichorium intybus, Solanum nigrum, Terminalia arjuna, Cassia occidentalis, Achillea millefolium, Tamarix gallica and Phyllanthus amarus [22] . Liv-52 is formulated according to Ayurvedic principles, to enhance efficacy and avoid toxicity. These ingredients individually and synergistically provide various advantageous effects, such as being an effective antioxidant, hepatic stimulant, carminative, stomachic and choleretic. They also help reducing anasarca and ascites of hepatic origin. Mandurbhasma, an ingredient in Liv-52, is prepared from ferric oxide triturated in juices of many hepatic stimulants and cholagogues [23] . According to the manufacturers, during the process there is contact of the ingredients which could result in both individual and collective action on the liver. Liv-52 has not shown any serious side-effects, apart from occasional complaints of nausea.
Efforts should be taken to improve scientific understanding through further research to assess the fullest potential of Liv-52 for treating liver fibrosis and other conditions.
Camellia sinensis (green tea).
Originated from and mainly produced in China and is made from the leaves of the plant Camellia sinensis, an inherent herb from southern China. The leaves are thermogenic, appetizer, digestive, carminative, diuretic, and useful in cardiodynia, haemorrhoids, inflammation and abdominal disorders [24] . Apart from the use of green tea in acute liver injury and oxidative stress injury, green tea is proved to be useful in preventing Hepatic C Virus (HCV) entry into the liver cells [25] . Green tea is composed of active compounds such as catechin, gallocatechin, epicatechin, epigallocatechin, epicatechingallate, and epigallocatechingallate (EGCG) in which EGCG is considered the most therapeutically significant compound. Studies also show that EGCG is believed to cause liver toxicity if taken in excess of the recommendation. Green tea is also documented as having stimulant effects which are believed to be due to the effect of some alkaloids, such as caffeine, theobromine, and theophylline. L-theanine, an amino acid compound found in green tea, has been studied for its calming effects on the nervous system [26] .
Tea is traditionally consumed as a beverage, but green tea dietary supplements are available in the form of dried leaves or as capsules, and they are also available in liquid extracts made from the leaves and leaf buds. The average cup of green tea contains 50-150 mg polyphenols (antioxidants). Decaffeinated green tea products contain concentrated polyphenols. Caffeine-free supplements are available [27] . According to researches, 2-3 cups of green tea per day or 100-750 mg per day of regular green tea extract is known to be safe.
Glycyrrhizaglabra (licorice).
A herb that was consumed as a sweetener in food and used as an active component in herbal medicine. Experimental hepatitis and cirrhosis studies have found that it can promote the regeneration of liver cells and at the same time inhibit fibrosis [28] . Throughout the years, licorice root has been used in conventional medicine to treat a range of illnesses, such as bronchitis, gastritis and jaundice, extending from the common cold to liver disease. Licorice root is available in liquid, dry, powdered, and peeled form Licorice is used to treat a big array of illnesses, although it has not traditionally been used as a liver herb, several modern studies have demonstrated over the past two decades have shown that licorice is also an important liver herb with strong hepatoprotectant properties. It is still used today for treatment of many diseases, although not all its benefits are supported by clinical research. Glycyrrhizin inhibits liver cell injury and in Japan is given intravenously for the treatment of chronic viral hepatitis and cirrhosis [29] .
Licorice products are made from peeled and unpeeled dried root. There are different forms of licorice available for medical usage, such as gel or cream, tablets, fluids and in powder form. In general, doses of 380-1,140 mg three times daily, taken by mouth 20 min before meals or 2-4 milliliters per day [30] .
The most widely reported side-effects of glycyrrhizin use are oedema. These effects are related to the inhibition of cortisol metabolism within the kidney, and the subsequent stimulation of the mineral ocorticoid receptors [31] . Licorice with glycyrrhizin can cause severe side-effects. Researchers have found that excessive usage of glycyrrhizin can cause a condition called 'pseudoaldosteronism', which could cause a human to become extremely responsive to hormones. Pregnant or breastfeeding women should not take licorice. However, in general, licorice is considered safe for use. Licorice interacts with many prescription medicines.
Fuzheng huayu (FZHY).
The first traditional Chinese medicine compound to complete clinical studies in the treatment of liver diseases and has been studied carefully for its ability to heal liver fibrosis. FZHY is a botanical compound approved in China for liver fibrosis caused by hepatitis B virus infection. It is a preparation containing such herbs as Radix Salvia Miltiorrhizae, Cordyceps,and Semen Persicae, formulated on the basis of Chinese medicine theory in treating liver fibrosis. Recent study has proved that liver fibrosis caused by the hepatitis B virus shows that FZHY is effective in the treatment of liver fibrosis caused by chronic hepatitis B, including fibrotic stage S3 with hepatic inflammation, hypochondriac pain and dry mouth. The dynamic pathological changes in liver were all found significantly improved after treatment [32] .
Gynostemmapentaphyllum, Schisandra chinensis and pollen pini, in which the Cordyceps sinensis can nourish the kidney and strengthen the essence, whereas Salviae miltiorrhizae and peach seeds can promote blood circulation to remove blood stasis. Gynostemma pentaphyllum can clear away heat and toxic materials, and Schisandra chinensis and pollen pini can enrich yin and tonify the spleen. Thus, the herb is efficient in strengthening the body resistance, reinforcing the deficiency, promoting blood circulation and removing blood stasis, and finally to effectively inhibit hepatic fibrosis [33] . To-date, no side-effects from the herb have been reported. The drug is currently undergoing clinical trials and seems promising for the treatment of liver fibrosis. In addition, preliminary studies indicate that fuzheng huayu has a good safety and tolerability profile with promising efficacy.
DISCUSSION AND CONCLUSION
Although the number of patients with liver diseases has been increasing steadily, the treatment outcomes are still considered poor. Herbal medicine has become a major contributor to the treatment of liver diseases. The increasing number of studies that are being undertaken on various herbal medicines show a positive sign on the future of drug development from herbs. The future of the treatment of liver diseases with herbal medicines depends on our understanding of each and every chemical constituent and their interactions with each other. Currently, a handful of herbal drugs, such as Silymarin, Glycyrrhizaglabraand Liv-52, have been studied thoroughly. These drugs and the other drugs mentioned in the presented study, have shown the scientific community their significance and possible usage as major treatment modalities for liver diseases.
Unlike the conventional drugs which are composed of known chemical constituents and are accurately quantified, herbal drugs are composed of a complex mixture of ingredients. Due to this complexity, the studies being conducted face major obstacles, with the major setback being the purifying of herbal medicines, and finding and quantifying each of their components. Currently, new techniques, such as high performance liquid chromatography, protein precipitation and microdialysis, are being used to pretreat and separate the chemical constituents.
However, studying the clinical effects of individual chemical constituents separately will be of little use for many reasons, among them the neutralization of harmful chemicals in the mixture by other chemicals, and the synergistic or inhibiting effects of chemicals on each other which provides a perfect combination in vitro for therapeutic purposes. Obtaining information only on the pharmacodynamics of herbal medicine on liver diseases provides insufficient details for developing drugs with similar effects. Factors such as metabolism, absorption, distribution and intrinsic concentration of the drug need to be known accurately to determine the dosage, duration of treatment, and the safety margin of each drug.
The number of patients seeking herbal therapy is growing exponentially. Thousands of years of traditional use can provide the guiding principles for the selection, preparation and application of herbal formulations. In order to be recognized as feasible substitutes for contemporary medicine, the same technical method of scientific and clinical substantiation must be practiced to demonstrate the safety and efficacy of herbal therapeutic products. The therapeutically significant molecules should be identified, isolated, purified and examined with carefully devised experiments, both experimentally and clinically, which will help the scientific community to elucidate the advantages and disadvantages of any particular herbal remedy. Currently, there are more than 1,000 herbal medicines with many active compounds which need thorough investigation to prove that they are hepatoprotective as mentioned in Chinese medicine, Ayurveda medicine, and in ancient Egyptian herbal treatment.
Looking back, it is obvious that a great deal of progress has already been made; the world is looking to the future with great anticipation and great expectations. Due to its culturally accepted nature, comparatively fewer side-effects, and the compatibility with the human body, herbal medicines are now increasing in demand in primary health care, not only in the developing world, but also in developed western countries (Tab. 1). This copy is for personal use only -distribution prohibited.
